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Activity
• Work, school, shopping, …
• Activity-based approach; 
travel as derived demand 
(Pas, 1985; Kitamura, 1988)
• Space-time constraints; 
human activity patterns
(Hägerstrand, 1970; Chapin, 1974)
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Hierarchy of travel needs
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• Influential factors; or 
attributes of alternatives
• Human motivation theory
(Maslow, 1943; Maslow 1954)
• Hierarchy of walking needs
(Alfonzo, 2005)
• Routine mode choice theory
(Schneider, 2013)
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Feasibility
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• Individual & HH constraints: 
– Capability: mobility, skill, 
modal availability
– Coupling: schedules, HH 
interactions, responsibilities
(Hägerstrand, 1970)
• Barriers to active travel
(Ball et al., 2000; Clifton, 2004)
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Accessibility
13
• Environmental constraints: 
– Proximity to destinations
– Network connectivity btw. 
origins & destinations
(Tal & Handy, 2012)
• Residential density, land 
use diversity walking
(Ewing & Cervero, 2010; Saelens & Handy, 2008)
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Safety and security
14
• Traffic safety (collisions) vs. 
personal security (crime)
• Limited and inconclusive 
empirical evidence
(Singleton & Wang, 2014)
• Safety & security 
women & bicycling
(Garrard, Handy, & Dill, 2012)
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Cost
15
• Disutility of travel: 
– Time, cost, physical exertion, 
mental effort, unreliability
• Walk route choice: distance
(Agrawal, Schlossberg, & Irvin, 2008)
• Bicycle route choice: 
distance and grade
(Broach, Dill, & Gliebe, 2012)
Introduction – Method – Conceptual Framework – References
Pleasure
16
• Positive utility of travel: 
– Physical benefits 
(comfort, exercise)
– Mental/emotional benefits 
(enjoyment, pleasure)
(Mokhtarian & Salomon, 2001)
• People walk/bicycle have  
 enjoyment/well-being
(Páez & Whalen, 2010; Smith, 2013)
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Traveler characteristics
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• Moderation / taste variation
• Factors for mode choice: 
– Age, gender, race, income, 
vehicle ownership, size
(Koppelman & Bhat, 2006)
• Accessibility   walking 
varied by age
(Cao, Mokhtarian, & Handy, 2010)
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Perception lens
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• Theory of planned behavior 
(Ajzen, 1991)
• Perceived environment  >  
measured environment
(Ma, Dill, & Mohr, 2014)
• Attitudes & social norms  
 travel mode choice 
(Bamberg, Ajzen, Schmidt, 2003)
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Decision rule
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• Compensatory: 
– Utility maximization 
(Ben-Akiva & Lerman, 1985)
• Non-compensatory:
– Satisfaction
– Lexicography
– Elimination by aspects
(Tversky, 1972)
Introduction – Method – Conceptual Framework – References
Contexts and outcomes
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• Multiple choice dimensions
• Sequential: 
(destination mode)
• Simultaneous: 
(destination & mode)
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Habit and exploration
21
• Habit   inertia
(repeated travel decisions)
– “Vicious circle of car use”
(Domarchi, Tudela, & González, 2008)
• Exploration   information
(new decision or choice)
– Feedback mode shifts
(Jariyasunant et al., 2013)
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22Introduction – Method – Conceptual Framework – References
Future work
23
Travel Behavior Knowledge
Transportation Outcomes
Planning Tools (Travel Demand Models)
Policy/Program/Project Evaluation
Introduction – Method –Conceptual Framework – References
Acknowledgements
Patrick A. Singleton patrick.singleton@pdx.edu
Kelly J. Clifton, PhD kclifton@pdx.edu
http://pdxscholar.library.pdx.edu/open_access_etds/1494/
24Introduction – Method –Conceptual Framework – References
References
Agrawal, A. W., Schlossberg, M., & Irvin, K. (2008). How far, by which route, and why? A spatial analysis 
of pedestrian preference. Journal of Urban Design, 13(1), 81–98. DOI: 
10.1080/13574800701804074
Alfonzo, M. A. (2005). To walk or not to walk? The hierarchy of walking needs. Environment and 
Behavior, 37(6), 808–836. DOI: 10.1177/0013916504274016
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 
Processes, 50(2), 179–211. DOI: 10.1016/0749-5978(91)90020-T
Ball, K., Crawford, D., Owen, N. (2000). Obesity as a barrier to physical activity. Australian and New 
Zealand Journal of Public Health, 24(3), 331–333. DOI: 10.1111/j.1467-842X.2000.tb01579.x 
Bamberg, S., Ajzen, I., & Schmidt, P. (2003). Choice of travel mode in the theory of planned behavior: 
The roles of past behavior, habit, and reasoned action. Basic and Applied Social Psychology, 25(3), 
175–187. DOI: 10.1207/S15324834BASP2503_01
Ben-Akiva, M., & Lerman, S. R. (1985). Discrete choice analysis: Theory and application to travel 
demand. Cambridge, MA: The MIT Press. 
Broach, J., Dill, J., & Gliebe, J. (2012). Where do cyclists ride? A route choice model developed with 
revealed preference GPS data. Transportation Research Part A: Policy and Practice, 46, 1730–
1740. DOI: 10.1016/j.tra.2012.07.005 
Cao, X., Mokhtarian, P. L., & Handy, S. L. (2010). Neighborhood design and the accessibility of the 
elderly: An empirical analysis in Northern California. International Journal of Sustainable 
Transportation, 4(6), 347–371. DOI: 10.1080/15568310903145212
25Introduction – Method –Conceptual Framework – References
References
Chapin Jr., F. S. (1974). Human activity patterns in the city: Things people do in time and in space. New 
York, NY: John Wiley & Sons, Inc.
Clifton, K. J. (2004). Mobility strategies and food shopping for low-income families: A case study. 
Journal of Planning Education and Research, 23(4), 402–413. DOI: 10.1177/0739456X04264919 
Domarchi, C., Tudela, A., & González, A. (2008). Effect of attitudes, habit and affective appraisal on 
mode choice: An application to university workers. Transportation, 35(5), 585–599. DOI: 
10.1007/s11116-008-9168-6
Ewing, R., Cervero, R. (2010). Travel and the built environment: A meta-analysis. Journal of the 
American Planning Association, 76(3), 265–294. DOI: 10.1080/01944361003766766 
Garrard, J., Handy, S., & Dill, J. (2012). Women and cycling. In J. Pucher & R. Buehler (eds.), City cycling
(pp. 211–234). Cambridge, MA: The MIT Press. 
Hägerstrand, T. (1970). What about people in regional science? Papers in Regional Science, 24(1), 7–24. 
DOI: 10.1111/j.1435-5597.1970.tb01464.x
Handy, S. (2005). Critical assessment of the literature on the relationships among transportation, land 
use, and physical activity: Does the built environment influence physical activity? Examining the 
evidence (TRB Special Report 282). Washington, DC: Transportation Research Board. 
http://onlinepubs.trb.org/onlinepubs/archive/downloads/sr282papers/sr282handy.pdf 
Jariyasunant, J., Abou-Zeid, M., Carrel, A., Ekambaram, V., Gaker, D., Sengupta, R., & Walker, J. L. (2013). 
Quantified traveler: Travel feedback meets the cloud to change behavior. Journal of Intelligent 
Transportation Systems, 1–15. DOI: 10.1080/15472450.2013.856714
26Introduction – Method –Conceptual Framework – References
References
Koppelman, F. S., Bhat, C. (2006). A self instructing course in mode choice modeling: Multinomial and 
nested logit models. Washington, DC: U.S. Department of Transportation. 
http://trid.trb.org/view.aspx?id=793000
Ma, L., Dill, J., & Mohr, C. (2014). The objective versus the perceived environment: What matters for 
bicycling? Transportation, 1–18. DOI: 10.1007/s11116-014-9520-y
Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370–396. DOI: 
10.1037/h0054346
Maslow, A. H. (1954). Motivation and personality. New York, NY: Harper & Brothers. 
Mokhtarian, P. L., & Salomon, I. (2001). How derived is the demand for travel? Some conceptual and 
measurement considerations. Transportation Research Part A: Policy and Practice, 35(8), 695–
719. DOI: 10.1016/S0965-8564(00)00013-6
Páez, A., & Whalen, K. (2010). Enjoyment of commute: A comparison of different transportation 
modes. Transportation Research Part A: Policy and Practice, 44(7), 537–549.
Pas, E. I. (1985). State of the art and research opportunities in travel demand: Another perspective. 
Transportation Research Part A: General, 19(5), 460–464. DOI: 10.1016/0191-2607(85)90048-2
Saelens, B. E., & Handy, S. L. (2008). Built environment correlates of walking: A review. Medicine and 
Science in Sports Exercise, 40(7 Suppl), S550–S566. DOI: 10.1249/MSS.0b013e31817c67a4 
27Introduction – Method –Conceptual Framework – References
References
Schneider, R. J. (2013). Theory of routine mode choice decisions: An operational framework to increase 
sustainable transportation. Transportation Policy, 25, 128–137. DOI: 
10.1016/j.tranpol.2012.10.007 
Singleton, P. A. (2013). A theory of travel decision-making with applications for modeling active travel 
demand (unpublished master’s thesis). Portland, OR: Portland State University. 
http://pdxscholar.library.pdx.edu/open_access_etds/1494/
Singleton, P. A., & Clifton, K. J. (2013). Pedestrians in regional travel demand forecasting models: State-
of-the-practice. Presented at the 92nd Annual Meeting of the Transportation Research Board, 
Washington, DC. 
Singleton, P. A., & Wang, L. (2014). Safety and security in discretionary travel decision-making: A focus 
on active travel mode and destination choice. Transportation Research Record: Journal of the 
Transportation Research Board, 2430, 47–58. DOI: 10.3141/2430-06
Smith, O. (2013). Commute well-being among bicycle, transit, and car users in Portland, Oregon. 
Presented at the 92nd Annual Meeting of the Transportation Research Board, Washington, DC. 
Tal, G., & Handy, S. (2012). Measuring nonmotorized accessibility and connectivity in a robust 
pedestrian network. Transportation Research Record: Journal of the Transportation Research 
Board, 2299, 48–56. DOI: 10.3141/2299-06
Tversky, A. (1972). Elimination by aspects: A theory of choice. Psychological Review, 79(4), 281–299. 
DOI: 10.1037/h0032955
28Introduction – Method –Conceptual Framework – References
